Introduction: Limited health literacy results in poorer health outcomes, however, effective communication can facilitate understanding. Communication skills programs could incorporate strategies to address communication gaps caused by poor health literacy.
INTRODUCTION
The National Institutes of Health defines health literacy as the "degree to which individuals have the capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions" [1] . This concept has been under scrutiny as causal pathways for health literacy and associated health outcomes continue to be elucidated [2] . The 2005 report from the National Center for Education Statistics reported that half of American adultsor 90 million people in the United States had limited health literacy skills [1, 3] . Though low health literacy could affect anyone, racial and ethnic minorities, recent immigrants, persons of low socioeconomic status, and the elderly are significantly more affected [4, 5] .
Health literacy affects communication and interaction between patients and providers [2, 6] . Poor communication pilot educational intervention on providers' knowledge and reported use of health literacy strategies; and 2) to describe participants' reasons to participate and their opinions regarding the educational intervention's delivery and content.
METHODOLOGY
This was a mixed-methods analysis of quantitative and qualitative data. A quasi-experimental study design was used to assess participants' reactions and learning from the communication skills training program with a questionnaire used before, immediately after, at one month, and three months after the educational intervention. Semi-structured interviews were conducted one year after the intervention to explore participants' opinions about the intervention and the strategies.
Intervention
We developed a focused educational intervention consisting of a 2-hour workshop for pediatric health care providers. The workshop included a didactic session, the showing of a video clip, group discussion and role-playing using a common clinical scenario. The short didactic session included an overview of the health literacy problem in the United States, its effects on health, and its role as a potential barrier to effective health communication. The video from the American Medical Association (AMA) Foundation's educational tool 'Health Literacy: Help Your Patients Understand' [4] portrayed actual patients describing how their experiences during medical situations and miscommunications with physicians had negatively affected their health. Participants were introduced to health literacy strategies for improved communication that are available from this AMA's educational tool (e.g. checking for patient's understanding, avoiding medical jargon, encouraging patients to ask questions, speaking slowly, and limiting the amount of information) [4] [12] .
Three interactive exercises: a case scenario, an active exercise and role play activity were used to practice communication using the health literacy strategies presented. During the case scenario, participants identified potential communication barriers during the hypothetical encounter presented. For the active exercise, participants translated selected medical jargon words into plain language. For the role play exercise, participants portrayed a patient, doctor, or observer/reporter during a hypothetical clinical scenario utilizing the health literacy strategies they learned during the didactic session.
Population/Setting
Two groups of pediatric providers were invited to participate. The first group included providers from 80 of the highest patient volume offices in the network for Texas Children's Health Plan (TCHP), a provider-owned pediatric HMO affiliated with Texas Children's Hospital (TCH), serving approximately 130,000 enrollees with Medicaid and State Children's Health Insurance Program. The second group consisted of community physicians employed by Texas Children's Pediatric Associates (TCPA), a large multisite primary care practice group entirely owned by TCH, which provides pediatric care to approximately 20% of children in the Houston metropolitan area. Participants could choose from three workshop date/time options: a Saturday morning, a weekday morning, and a weekday evening. The date/time with most responses was selected for workshop offering, and reminders were sent the week prior to the workshop.
To encourage TCHP providers' participation in the educational intervention incentives offered included provision of 2 hours of AMA Category 1 CME credits, a $100 honorarium, validated parking, and refreshments during the workshop. All participating providers were offered an additional $50 for participating in the phone interviews one year after the intervention. Although TCPA providers were not offered an honorarium for workshop attendance, the other incentives remained the same.
Data Collection/Analysis
A questionnaire with items from the AMA Foundation's educational tool 'Health Literacy: Help Your Patients Understand' [4] included multiple choice and true/false items to measure health literacy knowledge and was scored based on the number of correct answers. Likert scale questions were used to measure providers' report of behaviors they used to facilitate doctor-patient communication in their practices (i.e. use of 'Ask Me 3™' questions, or the teach-back technique). Quantitative information was collected immediately before and after the educational intervention. Follow up questionnaires were administered one and three months after the intervention. Data regarding knowledge of health literacy issues and reported use of health literacy strategies for communication were analyzed using descriptive statistics, paired t-test, and Wilcoxon signed-rank test when applicable. Using the statistical software STATA version 9.0 for sample size and power calculations, assuming a power of 0.8, alpha of 0.05, and attrition rate of 20% at 3 months, we anticipated that with regard to knowledge of health literacy issues 18 subjects were needed to detect a 50% difference in test scores. For reported use of health literacy strategies, it was estimated that a sample size of 45 subjects was needed to detect a 10% increase in number of pediatric health care providers reporting use health literacy strategies for communication most of the times or always after the educational intervention.
One year after the initial educational intervention, we conducted semi-structured interviews for the qualitative portion of the study. All providers who attended the workshop offerings were invited to participate in the follow up phone interviews. Phone conversations with those who volunteered to participate were recorded without identifiers and subsequently transcribed by a third party. Two of the investigators (RC and AG) analyzed interview data for content using the constant comparison method to identify recurrent themes. After cross checking for content analysis, these two authors summarized and arrived at consensus of the themes presented.
This protocol was reviewed and approved by the Institutional Review Board at Baylor College of Medicine.
RESULTS

Participants' Characteristics
Three hundred twenty-nine providers were invited to participate. Of these, only 18 (5.6%) replied to the invitations, 14 (4.3%) attended the workshop, and 13 (3.9%) completed pre and post intervention questionnaires and agreed to complete the follow up questionnaires. Of all participants, 9 (69.2%) were female, 12 (92.3%) were pediatricians, and 1 (7.7%) was a family medicine physician. Mean participants' age was 56.6 years (range 39 -70); and mean number of years in practice was 23.8 (range 11-33). None of the providers had participated in previous communication skill training programs, although one provider later reported having read the AMA Foundation's educational tool 'Health Literacy: Help Your Patients Understand' [4] . There was no information available on the providers who received invitations but chose not to participate in the educational workshops.
Quantitative Analysis
Effects on Participants' Health Literacy Knowledge
There were 10 items in the questionnaires covering facts about low literacy and the effects of low literacy on health. The mean score was 59.2% (SD 14.4) prior to the educational intervention and increased to 80% (SD 10.4) immediately after the intervention, with a significant difference between the two means using paired t-test analysis (p=0.0004).
Effects on Awareness of Health Literacy Problem
Prior to the educational intervention only 3 (23.1%) participants reported being 'very aware' of the health literacy problem, while 12 (92.3%) participants reported being 'very aware' of the problem after the educational intervention. Comparison of these level of awareness before and after the intervention done using Wilcoxon signed-rank test showed a significant increase in the level of awareness of the health literacy problem immediately after the intervention (p=0.003, Z = -2.954).
Participants' Reported Use of Health Literacy Strategies
Participants reported their frequency of use of specific health literacy strategies for communication during the week prior to the intervention, as well as their intention to use those strategies during the week following the educational intervention. This information by specific health literacy strategies is presented in Table 1 . Using Wilcoxon signedrank test, the number of strategies that providers intended to use 'most of the time' or 'always' immediately after the educational intervention significantly increased compared to their reported use before the intervention (p=0.001, Z=-3.18).
One and Three-Month Follow Up
A total of 7 (53.8%) participants returned the one-month follow up questionnaire, while 6 (46.1%) returned the threemonth follow up questionnaires. Mean knowledge score at one and three-month after the intervention were 71.5% (SD15.7) and 63.3% (SD 10.3) respectively. Seven out of original 13 (53.8%) providers reported to be 'very aware' of the health literacy issues at one month follow up, and 5 out of 13 (38.5%) three months after the intervention. The information on health literacy strategies reportedly used 'most of the time' or 'always' at one and three months after the intervention is presented in Table 2 .
Qualitative Analysis
All 13 providers who participated in the educational workshops were invited to participate in follow up phone interviews one year after the intervention. Seven (53.8%) providers volunteered to participate, and only 4 (31% response rate) completed the follow up phone interviews. The other 3 providers who agreed to participate could not be reached by telephone after three attempts on the scheduled date/time for interview. A summary of the themes, based on participants' responses is presented in Table 3 .
Excerpts of Interviews
In discussing the reasons for participating in the communication skills workshop participants highlighted their desire to learn more effective communication skills, due to the realization that there was miscommunication with patients. Some responses to the question about reasons to participate are shown: Overall, health literacy strategies were well received because they were simple things that could be done in the office • One participant felt strategies were 'basic things' that participant reportedly was already doing, but that would be easy to implement if not using them already
Strategies participants reported using in their practice
• Teach back: simple and works well, took time to implement at first because of the need to remember, but then easy to use, helped to identify words that patients had difficulty understanding • Avoiding medical jargon: difficult to change medical words into something patients can understand, challenging to find simple words for medical terms • Using pictures or models: easy to explain patients the illness and the treatment plan, models is available from pharmaceutical representatives • Slow down when talking with patients: to help with understanding when giving information 
DISCUSSION
Healthcare providers' ability to convey information in ways that patients can understand is essential for effective health communication and is one of the six objectives in the Health Communication Focus Area from the United States Healthy People 2010 [13, 14] . Furthermore, the American Medical Association Council report on Health literacy has recommended 'the development of undergraduate, graduate, and continuing medical education programs that train physicians to communicate with patients who have limited literacy skills' [13] .
A systematic review by Davis et al. about continuing medical education (CME) programs found that learnercentered, interactive, engaging, and reinforcing programs were more effective in change physicians' behavior, and occasionally positively impacted health outcomes [15] . And although short educational programs have been found to have no effect on changing physicians' behavior [16] , research in the area of communication skills training has shown that programs focused on specific skills were likely to be effective in changing physicians' behavior [17] . A study by Shilling et al. revealed that patients reported more satisfaction after providers' participation in a communication skills training [18] . In another study, physicians who used specific communication behaviors (i.e. orienting statements, checking for understanding) were less likely to be involved in malpractice claims [8] . Communication skills training is often used by organizations as a mean to ultimately improve overall patient satisfaction [19] . Long-term results of these programs, nevertheless, seem to depend on the length and quality of the program [17, 19] .
At the time of our literature review, there were no published studies regarding communication programs that specifically used health literacy strategies and targeted pediatric healthcare providers. Mika et al. were conducting and subsequently published a study using the Ask Me 3 strategy in a pediatric clinical setting, but their intervention did not involve detailed training of healthcare providers on this specific strategy [20] .
Our study served as a pilot test for the design, content, implementation, and effectiveness of short educational intervention using health literacy strategies and intended to improve pediatric healthcare providers' communication skills. The overall goal is to develop an effective program for improved communication skills and ultimately improve patient satisfaction in the near future.
There were several limitations affecting our ability to measure our outcomes. Low participation rates despite efforts for advertising, incentives, and reminders to promote attendance. This particular educational program did not have the popularity experienced by more scientific content traditional quarterly CME lectures offerings from the TCHP, with attendance to our workshop being lower than what we anticipated. While the actual delivery of our intervention was different from the traditional quarterly CME offerings from the TCHP, incentives and provision of CME credits were similar. After the qualitative portion of our study, we learned that attendance could potentially have been higher if the communication skills training were offered during the week, or as part of a more scientific topic which usually draws attention from community practitioners (e.g. mental health, dermatology, ophthalmology).
Through the qualitative portion of our analysis, we learned that providers had specific internal motivations to attend, including the pre-existing realization that there is a miscommunication with patients, and the desire to learn innovative ways to improve communication to positively affect health outcomes. These internal motivations, inherent to the desire to become a better physician, might have affected our ability to measure the effects of the intervention due to selection bias. Hence, providers with higher degree of internal motivation might have been more likely to participate and be ready to adopt the use of health literacy strategies beyond the incentives offered for participating in the educational program. Another limitation was the selfreported nature of the data, as participants answered questionnaires and provided a subjective measure of their own communication practices, which introduced potential information bias.
Overall, the educational intervention was well received and participants felt the information presented was an eye opener to the emergent issue of health literacy in health communication. Participants expressed benefiting from the interactive nature of the presentation. The excerpts of the AMA video presented were compelling and provided a deeper insight into the experiences of patients who have limited health literacy skills. The health literacy strategies were simple, practical and easy to use. One participant's experience with 'Teach Back' illustrated how it was helpful to identify specific words that were difficult to understand for subsequent use as part of the 'Using simple language' strategy. Another participant expressed disappointment with the educational program due to the perception that the strategies presented were 'basic things' the participant was already doing. This participant's report is consistent with findings of the survey done by Turner et al, where 99% of pediatricians reportedly used simple language when communicating with patients [10] . However, only 23% reportedly used teach-back to confirm understanding in this survey and other studies, which have also shown that physicians mostly use technical jargon [9] [10] [11] 21] .
Our educational intervention increased participants' awareness of health literacy issues, and this effect persisted over time. With regards to the health literacy strategies presented, most participants had significantly high intentions to use these strategies for communication immediately after the intervention. Over time, the strategies participants reportedly continued to use were limiting information, checking for understanding, using simple language, and speaking more slowly. Specific strategies to assure understanding such as asking patients to repeat information and encouraging patients to ask questions (or using the Ask Me 3 questions) were reportedly used with less frequency. These findings were consistent with prior results by Farrell et al. and Schwartzberg et al. [5, 21] .
Healthcare providers may not be aware of their own communication skills, as patients perceive them. As health communication continues to become an important measure of quality care and maintenance of certification, clinicians may change opinions regarding the need to assess and continuously improve their communication skills, and may be more willing to participate in this type of educational offerings. Even in the times of electronic medical records and telemedicine, parents of pediatric patients still expect that healthcare providers call them by their name and shake hands upon introductions [22] . Accordingly, the simple 'basic' techniques utilized in our pilot communication skills program should be promoted for all clinicians to use in their patient-provider interactions to ultimately improve health outcomes [6] .
CONCLUSION
The results of this mixed-methods analysis suggest that our pilot educational intervention was effective in increasing participants' knowledge and awareness of health literacy issues immediately after the intervention. Long-term effects on knowledge of and use of health literacy strategies for communication could not be measured to levels of statistical significance due to low participation and high attrition rates. Those who participated expressed inherent interest in improving communication skills to positively affect relationships with patients and health outcomes. Overall, health literacy strategies were well received due to their simplicity. Future research areas should include replication with a larger sample size, objective measurement of strategies utilized by providers, measuring patients' opinions about these health communication strategies, investigation of which strategy would be more effective in different clinical settings, and how the use of strategies affect health outcomes. Further research should also explore motivational factors to participate, as well as examine potential ways to increase importance of this topic to encourage clinicians' participation in this type of educational offerings.
